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Figure 1. Modern day hunter-gatherers. 
Indigenous Batwa women in Burundi, seen here against a background of agricultural crops. 
The Batwa were hunter-gatherers but have been struggling since their hunting grounds were 
taken over and cleared for agriculture by Tutsi and Hutu farmers. Photo courtesy of Amakuru 
on Wikimedia Commons.Mismatches in 
evolution
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This remarkable book surveys a 
vast field — the evolution of humans 
from the time when our ancestors 
(the hominins) separated from the 
ancestors of chimpanzees, to the 
present century. Such a theme 
requires an outstanding author with 
deep knowledge of a wide range of 
disciplines. Happily, this book has 
the author that its theme deserves. 
Daniel Lieberman, professor of 
human evolutionary biology at 
Harvard, is a highly distinguished 
scholar with a fine record of research 
on the evolution of the human head, 
and of human locomotion.
Lieberman tells us that the 
fundamental question at the heart of 
his book is “What are human bodies 
adapted for?” He sees our history 
as a succession of seven major 
transformations with different, often 
conflicting, adaptive requirements. 
As time progressed, the pace of 
change accelerated.
The first transformation was the 
evolution of habitual bipedalism — 
chimpanzees and other apes stand 
and walk upright from time to time, 
but none of them remain bipedal 
for most of their waking hours. The 
important advantage of bipedalism 
seems to be that it frees the hands 
to evolve as organs for manipulating 
objects such as food items and 
(later) tools, without the constraints 
of having to function also as feet. 
Ardipithecus was one of the earliest 
hominins. Details of its skeleton, 
especially of the pelvis and back, 
seem to show some adaptations for 
bipedalism, but suggest a relatively 
slow, waddling gait.
The next transition may have been 
driven by a climate change. Africa 
(where the early hominins lived) 
became cooler and drier. The forests, 
Book review where Ardipithecus, etc. probably fed largely on abundant fruit, 
declined in a climate better suited to 
open woodland and savannah. For 
hominins to flourish, they needed to 
widen their diet, and travel further to 
find food. The australopiths (which 
succeeded Ardipithecus, etc.) had 
larger teeth that seem suitable for 
chewing tougher food such as roots, 
and skeletons that seem capable of 
more efficient walking.
Lieberman describes how our 
straight-legged stance enables us 
to save energy as we walk by a 
pendulum-like mechanism, swapping 
energy back and forth between 
the potential and kinetic forms. He 
explains also how a modification of 
the knee saves energy by enabling 
us to avoid lurching fro side to 
side as we walk, in the manner of 
toddlers and drunkards. He does 
not, however, tell us of an intriguing 
insight from the recently-developed 
collisional theory of walking. At each 
footfall, the heel hits the ground 
before the ball of the foot. The result 
of this is that the collision of the 
foot with the ground dissipates less 
energy than it would if the sole of the 
foot hit the ground all at once.
The third transformation brought 
hominins to a primitive form of the way of life still practised by some 
modern human groups such as the 
Bushmen: hunter-gathering (Figure 
1). Meat was eaten as well as plant 
food. Evidence of butchery 2.6 
million years ago has been found 
in the form of animal bones with 
cut marks made by stone tools. 
Hunter-gathering implies sharing 
of food between the members of a 
group because women with young 
children could not participate in 
hunts and would depend on the 
hunters for food, while the hunters 
might depend on them for vegetable 
food. Humans are rather slow 
runners, unlikely to be able to run 
prey down; but Lieberman and his 
colleagues have argued that we have 
adaptations that give us exceptional 
endurance, enabling humans to 
wear prey to exhaustion by driving 
them at relatively low speed over 
long distances. Lieberman credits 
the ability of hunter-gatherers to run 
down faster prey on adaptations that 
protect humans from overheating, 
such as the ability to sweat. Prey that 
do not sweat are overcome by heat 
stroke. It is not clear from his book 
whether this is supported by hard 
evidence. Has anyone measured the 
body temperature of the prey at the 
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What turned you on to biology in 
the first place? I grew up in Kuala 
Lumpur, and enjoyed science in 
school. On a suggestion by a visitor 
to my school one day, I applied to 
Stanford University. I had very little idea 
what I would do there, and virtually 
no experience of the world outside 
Malaysia. I went with the notion that 
the US system offered a fair degree 
of freedom in what one could study. 
However, as most people with my 
background did, I started by majoring 
in electrical engineering. I think almost 
every Malaysian at Stanford at that 
time was doing electrical engineering; 
anyone interested in law or medicine 
would not have gone to the US, 
because these were not done at the 
undergraduate level, and we were not 
really aware of other options. 
To help pay for the cost of university, 
I needed a job. I found one in a biology 
lab. The lab, which was run by Paul 
Green, worked on patterning in plants, 
and showed me a world I had never 
seen before. The graduate students 
and postdocs in the lab used many 
different methods — from computer 
modeling to genetics — and created a 
very enjoyable space to spend time in. I 
was amazed at the beauty revealed by 
the microscopes in the lab; they were 
nothing like the microscopes at school, 
which seemed to blur everything. I took 
a few courses in biology, but stuck 
with engineering as my major: one of 
Q & ABy this stage in our history, our brains were considerably larger 
than those of similarly sized apes. 
Hominins were now sufficiently like 
modern humans to be included in 
the genus Homo. The fourth and fifth 
transformations gave our ancestors 
even bigger brains and enhanced 
capacity to communicate and co-
operate. Homo was now sapiens.
From that stage, Lieberman 
sees evolution continuing, but in a 
different way. Until then, evolution 
had depended on genetic changes. 
From then on, advances were 
transmitted from each generation 
to the next by children imitating 
their parents or being instructed by 
them. Cultural evolution, a much 
faster process, became much more 
significant than genetic evolution. 
It drove Lieberman’s final two 
transformations, the Agricultural 
Revolution and the Industrial 
Revolution, the revolutions that 
took us from the Stone Age to the 
Computer Age.
A major message of this book, 
especially prominent in its later 
chapters, is that adaptations evolved 
at one stage in our history may prove 
troublesome at later stages. For 
example, the farming descendants 
of hunter-gatherers were in some 
respects ill-adapted for their new way 
of life. Some of these mismatches 
still plague us. Early farmers ate 
less varied diets than their hunter-
gatherer ancestors, because they 
had succeeded in domesticating 
only a few species of animals and 
plants. Most of their energy came 
from cereals, which yield sugar when 
digested; and sugars lingering in the 
mouth enable plaque microorganisms 
to flourish. Tooth cavities were rare 
in hunter-gatherers, but became 
common in early farmers. As another 
example, hunter-gatherers lived 
in small, isolated groups, so there 
was little opportunity for infectious 
diseases to spread; but agriculture 
could support population growth and 
led to the establishment of densely 
populated towns and villages and 
to trading between villages. There 
was more interaction between 
families, more danger from poor 
sanitation, and exposure to diseases 
of farm animals. Diseases such as 
tuberculosis, measles and diphtheria 
became rife.
The Industrial Revolution made 
other mismatch diseases important. Farming involved (and still involves) 
heavy physical work, but since 
the Industrial Revolution many of 
us have sedentary jobs, and our 
physical work is done largely by 
machines. Our farming ancestors 
were adapted to high food intake, 
and we have not compensated for 
our lower modern requirements. 
Consequently, alarming numbers of 
people in developed countries have 
become obese. Many of us are killed 
by strokes or heart attacks, or suffer 
from type 2 diabetes.
Lieberman tries repeatedly to 
identify the selective pressures 
that drove human evolution. We 
can never be certain that we have 
identified them correctly, and I found 
myself wondering from time to time 
whether some of his arguments 
should be regarded as ‘just so’ 
stories of the kind that Gould and 
Lewontin deplored [1]. To his credit, 
however, Lieberman reminds us 
frequently of the uncertainty of his 
interpretations.
His book is quite long (460 
pages), and is densely packed with 
information, but often tells us little 
or nothing about the experiments or 
surveys that supplied the supporting 
evidence. I often found myself 
wondering “How does he know 
that?” There are plenty of notes at 
the end of the book, and I frequently 
turned to them hoping to find some 
indication of the evidence for a 
statement, but in many cases found 
nothing more than a bare reference to 
a book or paper. Plainly, I could have 
gone to the library and consulted 
these, but life seemed too short.
There are surprisingly few 
illustrations. I believe that many 
readers would find more graphs and 
anatomical drawings helpful.
This is an important book, and 
unlike any of the other books I know 
on human evolution. It deserves 
to be read not only by students 
and teachers of human evolution 
but also by health professionals 
and intelligent general readers. It 
promises to be influential.
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